T he past decade has seen a marked increase in the numbers of randomized trials of the use of red blood cell (RBC) transfusions and platelets (PLTs), which has been reflected in updated guidance documents, such as North American AABB RBC guidelines, informed by an updated Cochrane systematic review. 1 In turn, transfusion health care professionals (HCPs) have now focused more on the need to understand strategies that best support implementation of evidence-based recommendations, alongside strategies of enabling greater patient involvement in consent to transfusion, safe administration, and appropriate use of blood.
In the United Kingdom, the National Institute for Health and Care Excellence (NICE) guidelines recommended provision of patient information with an objective to consider patients' experiences and preferences for information on blood transfusion. 2 A better understanding of patients' and HCPs' perceptions about blood transfusion could help to ensure that patients receive the information they require about blood transfusions, with equal consideration paid to the views of the HCPs. Likewise, patient blood management advocates patients being involved in decisions made about their transfusions. 3 However, this may not always be the case, indicated by literature reporting that transfusions may be refused by patients due to concerns about transfusion-related risks and a lack of understanding by patients of the benefits and risks involved. 4 Exploring perceptions of transfusion may identify perceptions important to cover in transfusion consultations, while considering the broad range of patients receiving transfusions for both acute and chronic health care needs. Perceptions may vary between patient groups that differ in terms of timing and frequency of transfusions, with transfusions being prescribed as a treatment in itself or as an adjunct to other treatments, such as chemotherapy or surgical procedures. Compared to patients receiving transfusions in emergency settings, where the transfusion may be given once, hematology patients often receive repeated transfusions and will thus be able to form perceptions before, during, and after the transfusion. Perceptions may vary according to type of blood component being transfused as the usage and risk profile of blood components vary, with PLTs, for example, having the highest transfusion-transmitted disease risk potential. 5 Different health professional groups may perceive transfusion differently from patients and between HCPs, with HCPs' views of transfusion likely to be informed by their knowledge of the relevant clinical evidence and their own clinical experience, as has been demonstrated in respect of other treatments. 6 HCPs' perceptions and knowledge naturally influence clinical decision making, in which patients may be partly involved. 7 It has been argued that investigating perceptions using recognized theories is important as theory offers a systematic way of understanding events or situations. 8 Blood transfusion is a type of treatment and the investigation of perceptions of transfusion may thus be informed by existing behavioral and psychological theoretical literature of treatment perceptions. 9, 10 This literature reports that patients' perceptions, such as thoughts about how an illness could be curable or controlled through treatment, or emotional representations, such as fears or concerns, 9 influence coping strategies that patients select when choosing how to respond to their illnesses or symptoms. 9 If transfusions are perceived by patients as beneficial to improve their health, transfusions may be willingly accepted by patients to manage their health condition, potentially reducing more general illness concerns. The treatment perceptions literature can be applied to transfusions, of importance due to the varied use of transfusions and the different options for patient groups to be involved (i.e., in the decision making). The extent to which perceptions of blood transfusion have been investigated in a theory-based manner is unclear. No existing systematic review of patients' and HCPs' perceptions of blood transfusion was identified from a prior search of systematic reviews of this topic (Appendix S1, available as supporting information in the online version of this paper).
This review aimed to synthesize findings reported in the health care literature regarding perceptions of blood transfusion, using a qualitative approach to identify emergent themes that describe patients' and HCPs' perceptions and to consider how the themes may interrelate.
Specific objectives were: To describe the designs and characteristics of studies used to investigate patients' and HCPs' blood transfusion perceptions; To describe the patients and HCPs whose perceptions have been investigated, the time point in the transfusion process when patients' perceptions were investigated, and whether different perceptions are held about different blood components; To identify the extent to which existing theories of behavior have been cited and applied in studies; To identify and thematically synthesize the content of blood transfusion perceptions reported for patients and HCPs; To report how emergent themes were distributed per period of study publication.
MATERIALS AND METHODS

Study selection criteria
Empirical studies were eligible for inclusion if they met the study inclusion criteria listed in Search terms related to three domains: 1) blood transfusion (e.g., RBC transfusion); 2) perceptions (e.g., belief or attitude); and 3) participant group (patients or HCPs, e.g., clinician). The search was applied to the studies' title and abstract fields.
Study screening
Studies were screened for inclusion by one reviewer (BA) at the title and abstract level, and subsequently at the fulltext level, against six inclusion criteria that were tested for reliability (Table 1) . Review team members (FL 1 JF) independently assessed 1% (n 5 27 studies) of randomly selected titles and abstracts excluded by BA to evaluate the validity of the screening decisions.
Data extraction and synthesis
In total, 25 data elements were extracted (data extraction form available on request). Reliability analysis was performed on: 1) presence/absence of theory and 2) reported perceptions. A colleague (AP) with experience in identifying theory independently assessed the presence or absence of theory for 10% of randomly selected studies. For the reported perceptions, data related to perceptions of blood transfusion meeting the inclusion criteria were extracted. Such data points consisted of excerpts of both raw data (i.e., participant quotes and/or quantitative findings) and/or text reporting results as interpreted by study authors. A second reviewer (FL) independently extracted the perceptions from 10% of a randomly selected subsample of studies.
Quality assessment of included studies
Quality was assessed for descriptive purposes rather than to inform study inclusion or exclusion. Studies were appraised for quality by BA using validated quality assessment checklists. 12 Scores produced using the checklists were reported as percentages (of quality criteria met) to enable comparison between studies.
Analysis
Extracted data were tabulated for analysis and reported using narrative summary for all extracted data other than the reported perceptions. 13 A four-stage inductive qualitative synthesis 14 was conducted to synthesize and interpret the reported perceptions. First, one researcher (BA) reviewed and classified the extracted perceptions into subthemes using in vivo coding, where actual phrases from the excerpts were retained and used to name the subthemes. 15 Second, BA organized the subthemes into thematic groups using techniques from thematic analysis: searching for themes, by considering interrelationships between subthemes. 16 The themes, subthemes, and perceptions contained within them were discussed with review team members (FL 1 JF) to reach consensus on a refined set of themes (Synthesis Stage 3). 17 BA then investigated intersections between the themes by reviewing the data to identify subthemes that intersected, whereby the subtheme could be allocated to more than one theme (Synthesis Stage 4).
RESULTS
The search returned 2696 unique results and two 18, 19 additional studies were identified from a systematic review identified in the search. 20 One-hundred percent agreement on screening decisions was reached. As displayed in Fig. 1 , a total of 32 studies were included in the systematic review.
Study characteristics
Studies were conducted between 1990 and 2015. Fourteen studies investigated patients' perceptions 19,21-33 and 18 studies investigated HCPs' perceptions of blood transfusion 18, [34] [35] [36] [37] [38] [39] [40] [41] [42] [43] [44] [45] [46] [47] [48] [49] [50] (Table S1 , available as supporting information in the online version of this paper). Three studies included patients and HCPs; however, only the data from one sample group were extracted (patients 22, 26 and HCPs
36
) meeting the scope of this review. The majority of studies were conducted in the United Kingdom, 22, 25, 26, 30, 31, 38, 40, [45] [46] [47] 50 were conducted at more than one health facility, 18 ) with between 1 and 25 years of reported clinical experience. 36, 40, 42 Research designs and assessment approaches Cross-sectional designs were most common 18, [21] [22] [23] [24] [25] [26] [27] 29, 30, [35] [36] [37] 42, 43, 46, 48, 49 (Table S1 ). Materials were published in reports of nine studies 18, 21, 25, 26, 31, 32, 39, 40, 47 and additional materials were received from six study authors 19, 23, 28, 35, 37, 38 of 24 who were contacted.
Quality appraisal of included studies
Overall the quality of the set of included papers was moderate to high. Quality appraisal ratings ranged from 45% to 100%. 
Time points patients' perceptions assessed
Two studies reported the time point at which the perceptions of patients who had received a transfusion were assessed, either within 48 hours of the transfusion 22 or "about 24 hours after the transfusion." 32 
Blood components investigated
The majority of studies (n 5 19) did not report which blood component was being investigated. 
Citation of theory
Reliability analysis of the presence or absence of theory reached 100% agreement between two reviewers. Eleven theories were identified across 11 studies (see Appendix S2, available as supporting information in the online version of this paper). Three studies cited multiple theories 28, 45, 46 and in eight papers theory was cited in the introduction and discussion as well as being applied in the methods to inform the design of the study or study materials. 18, 26, 28, 39, 40, 43, 45, 49 Six theories (Appendix S2, Theories 2-7) consist of predominantly risk-related constructs.
Perceptions of blood transfusion
Reliability of the extracted perceptions fell between 83 and 100%, with disagreements discussed until 100% agreement was reached for each study.
Inductive qualitative synthesis
In total, 79 data points (excerpts of data containing the reported perceptions) were extracted across the 32 studies. As the data points often contained more than one reported perception, perceptions were classified by BA into 195 subthemes, arranged into 13 initial themes. The themes and subthemes were iteratively consolidated into five overarching themes of perceptions of blood transfusion containing 23 subthemes (Appendix S3, available as supporting information in the online version of this paper). The final five themes can be considered as either 
Summary of themes
Safety/risk. Patients and HCPs reported a low perceived risk of contracting an illness from contaminated blood 19, 29, 44, 46 with one study reporting decreases over a 12-year time period in a cohort of GPs and their perceptions of blood transfusion risk. 41 Blood transfusion was ranked as having low/intermediate risk in comparison to other hazards (e.g., skiing, alcohol, nuclear reactors) 43, 45 and treatments (e.g., surgery or anesthetic). 30, 35 Some patients reported risks associated with transfusions as being somewhat acceptable and unavoidable. 33 Some physicians reported confidence in the safety of blood, 18 whereas others acknowledged potential danger associated with transfusion, such as the possibility of errors 38 or transfusion-related acute lung injury. 37 Negative emotions. Many factors, such as disease or infection risk, 19, 32 adverse events, 36, 38 or general apprehension about receiving a transfusion 23 were evident in reported concern or worry in patients and HCPs. Some physicians reported that they would be concerned if new viral or bacterial threats emerged and therefore would reduce their level of blood product use. 18 Some patients did not report concerns about receiving transfusions. 19 Some HCPs reported concerns about watching and waiting instead of transfusing (i.e., in situations where a patient may become symptomatic).
39,40
Alternatives. Some surgical patients, surgeons, GPs, and anesthetists reported preferring alternatives to reduce perceived risk associated with transfusion. 
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Willingness to pay for autologous transfusion (PAD) was also high for patients reporting dread of receiving an allogeneic transfusion. 28, 29 HCPs' motivations to consider alternatives for their patients were mixed and influenced by evidence, technique complexity, patient demand, the patient's condition, and perceptions of free and safe blood supplies. 34, 39, 40, 44, 47 Health benefits. Patients tended to perceive transfusions as beneficial, understanding why the transfusion was necessary, 22, 25 with benefit outweighing risk. 33 However, while some HCPs perceived transfusion to be beneficial, 43 others reported that not transfusing, and instead monitoring the patient's condition, may reduce transfusion risks. 39, 40 Some hospice and hospital inpatients also found it difficult to perceive the benefit of the transfusion, 31 in some cases due to ill health associated with their medical conditions. 33 Decision making. HCPs reported making transfusion decisions on a case-by-case basis, 39, 40, 42 with a shift from blood being considered as "good for everybody" 34 and decisions being to a lesser extent influenced by cost, the patient's age, or the availability of blood. 42, 49 For HCPs, acute or risk of bleeding, functional deterioration, and anemia (from chemo-and/or radiotherapy) were reasons for transfusions, and low Hb levels and pallor increased the likelihood of deciding to transfuse. 35, 37, 42 Some patients surveyed before and after transfusion counseling were less likely to report after counseling that doctors relied too much on transfusion. 26 Reasons for transfusion were reported by patients as generalized weakness, trauma, and surgery, 22, 23 with patients reporting that physicians often made the transfusion decisions. 32 Some patients in a low-income country would not consent to transfusion due to infection risk. 24 Intersections between themes. Intersections between the themes were proposed (Synthesis Stage 4; Appendix S4, available as supporting information in the online version of this paper) and represented in a conceptual model (Fig. 3) to portray the intersection between the themes that are either cognitive or emotional, with the behavioral decision-making theme positioned to the right of the model. The model's central arrow portrays a relationship, based on the findings of the synthesis, between the cognitive or emotional themes, which are proposed to influence actions that patients and HCPs perform in clinical settings subsequent to decision making (i.e., providing consent to be transfused or prescribing a transfusion).
DISCUSSION Key findings
This systematic review identified 32 studies reporting adult patients' and HCPs' perceptions of blood transfusion. Most studies were conducted in the United Kingdom, were cross-sectional, and investigated the perceptions of patients after transfusion or of patients receiving or being prepared for transfusions in relation to surgery. Studies involving HCPs tended to include HCPs from mixed professions in secondary health care settings. Theories including risk constructs were most frequently cited in this literature, with most studies citing or applying one single theory. Studies included in the review were considered to be of moderate to high quality.
The synthesis of the reported perceptions highlighted that patients and HCPs view transfusion with low to moderate risk, but that some perceptions of transfusionassociated risk, or negative emotions, were associated with the use or consideration of transfusion alternatives. Some patients perceived benefit from transfusion; 22, 25 however, other patients found the benefit difficult to discern due to the impact of their illness. 31, 33 It was also reported that
HCPs led the decision making about transfusion.
32
Comparison of themes to other literature ) and a transfusion is proposed, patients may form and deal with perceptions that are familiar to them, from their experiences with other treatments. Patients may utilize the range of coping strategies proposed in the CS-SRM, such as positive appraisal (appraising an encounter more positively to reduce negative emotions). 51 For instance, patients having transfusions in emergency settings may hold negative emotions about transfusion, but positively appraise it as a lifesaving intervention.
Implications for practice
The findings of this review can be used by HCPs when discussing transfusion decisions with their patients in consultations, with the identified themes converging with UK guidance on issues to be discussed with transfusion patients, such as the risks, benefits of transfusion, and possible alternatives. 52 Greater emphasis could be given to address patient concerns about having a transfusion, as some patient concerns related to disease or infection risk from blood transfusion 19, 32 were elevated in comparison to reported HCP concerns, which were more linked to the possibility of adverse events, such as allergic reactions. 36 These findings, however, may not be wholly applicable to low-and middle-income countries, which may have varying resources and levels of risk exposures. This review identified that some patients in a low-income country held concerns about transfusion because of perceived risks, 24 indicating that greater discussion of these themes would be beneficial.
Implications for future research
The overall findings of the review highlight several research gaps, where perceptions could be explored further, taking into account key settings where transfusions are frequently prescribed. Transfusions are reported to be highly used in medical contexts in the United Kingdom, such as emergency and hematology, compared to surgical (67% medical vs. 27% surgical; RBC transfusions, 2014). 53 By contrast, samples in the included studies were less likely to include medical patients, or results from these groups were blended with perceptions from other patient and HCP groups. Perceptions of repeatedly transfused patients may be distinct from those of "one-off" transfusion patients and their perceptions may influence patient behaviors, such as regular involvement in shared decision making or in transfusion safety monitoring. 4 In addition, no study explored patients' or HCPs' views of transfusion using PLTs, widely used in hematology settings. This review identified existing studies of transfusion perceptions that predominantly focused on theories of risk. Other potential influences on perceptions of transfusions could be explored by drawing on a broader range of theories. A future study could be designed to use qualitative research methods to include interview questions related to the "necessity" of blood transfusion that could help to identify perceptions highlighting gaps where transfusions may be able to be spared. Perceptions of patients and HCPs from the same hospitals could be explored using comparable patient-and HCP-tailored study materials, to investigate convergence or divergence of perceptions within a specific clinical area, providing patients with the opportunity to report their perceptions before or during the transfusion. By using qualitative research, patients' concerns or comfort with the transfusion could be discussed.
Strengths
Strengths of this review include the theoretical approach that has been taken by the review team to understand and synthesize the perceptions, and the development of a conceptual model of blood transfusion perceptions, making the themes of perceptions potentially more accessible. Use of the inductive synthesis method led to identification of some similarity in how patients and HCPs perceive transfusion (i.e., a level of correspondence in broad thematic areas, such as safety/risk). Likewise, areas of divergence in patients' and HCPs' perceptions, such as differences in concerns about blood transfusion, further support the need for greater patient-HCP collaboration, whereby patients can express perceptions that the HCP may themselves not hold or anticipate.
Limitations
A limitation stems from the lack of specification in studies of the blood component being investigated. HCPs from diverse clinical areas, investigated in the same study, may have been considering different blood components than their colleagues when reporting their perceptions, or patients reporting their perceptions may not have been aware of the blood component being transfused. If patients lack information about the risks or reasons for the transfusion, this may impact their ability to fully evaluate the treatment's efficacy compared to any alternatives, as noted in the treatment perceptions literature. 54 
CONCLUSION
In conclusion, this systematic review identified cognitive, emotional, and behavioral themes of blood transfusion perceptions, themes that were shared by a wide range of patients and HCPs. Although 32 studies were included in this review, there is limited literature in this area. In particular, studies originating in low-to middle-income countries and studies focused on patients' and HCPs' perceptions for single clinical specialties are lacking. Despite rising numbers of research studies exploring the broad range of themes related to safety/risk and negative emotions there was an unexplainable absence of any research on this topic between 2006 and 2010. As alternatives to transfusion are recommended to be considered when appropriate, future research should continue to explore perceptions of transfusion alternatives, especially when barriers have been cited for their use or consideration. 44, 47 The increase in decision-making themes after 2011 coincides with the launch of patient blood management initiatives during this time. 55, 56 To further advance blood transfusion perceptions research, the use of qualitative methods in settings where transfusions are routinely provided are suggested as an area of future research.
